The cell surface glycoprotein Mac-1 (CD11b/CD18) mediates neutrophil adhesion and modulates degranulation independently of its quantitative cell surface expression.
It has previously been shown that during degranulation Mac-1 (CD11b/CD18)--a glycoprotein that plays a central role in neutrophil adhesion-is up-regulated on PMN surfaces. It has been assumed that this quantitative change in adhesion Ag expression on the cell surface would in turn lead to increased cellular adhesiveness. In contrast, we found that at an incubation temperature of 16 degrees C, stimulated neutrophil adhesion to plastic tissue culture dishes in the presence of FMLP (2.5 x 10(-6) M), TNF (10 ng/ml), or PAF (1 x 10(-4) M) occurred without cellular degranulation or Mac-1 surface up-regulation as measured cytofluorometrically. As shown by functional inhibition studies employing monoclonal antibodies 60.3 (anti-CD18) and 60.1 (anti-CD11b), adhesion at 16 degrees C, where no CD11b/CD18 up-regulation was seen, is mediated by CD11b/CD18 just as it is at 37 degrees C, where degranulation and CD11b/CD18 up-regulation could be demonstrated. The physiologic importance of these findings was underscored by experiments done on endothelial monolayers, which showed that PMN association with endothelial cells is absolutely independent from the quantitative up-regulation of Mac-1 on PMN surfaces. When neutrophils were stimulated at 37 degrees C by endotoxin, an agent that does not induce aggregation (a form of intercellular adhesion), Mac-1 surface expression increased only after cells had become adherent, whereas cells held in suspension to prevent cell-substrate adhesion neither degranulated nor up-regulated their Mac-1 surface expression. Thus, not only is adherence independent of degranulation and Mac-1 cell surface up-regulation, but both degranulation and Mac-1 surface up-regulation appear to depend on the process of adhesion. Correspondingly, incubation of neutrophils with antibodies 60.1 and 60.3 inhibited not only adhesion of cells stimulated with FMLP at 37 degrees C but degranulation as well. These results indicate that Mac-1 influences degranulation as well as it controls adhesion not by its mere quantity on the cell surface, but rather by an yet undefined molecular modulation.